Short-term feed deprivation rapidly induces the protein degradation pathway in skeletal muscles of young mice.
Analysis of protein kinase B (AKT) and S6 kinase1 (p70S6K) activity is widely used to assess the efficacy of interventions designed to increase or maintain skeletal muscle mass; these studies are often performed on feed-deprived mice. One problem associated with feed deprivation is that it promotes catabolism, and young or metabolically compromised mice may have less tolerance. The aim of our study was to determine the effect of various times of feed deprivation on the activity of AKT and p70S6K signaling and markers of protein catabolism in young, growing mice compared with adult mice. Young 23-d-old and adult 3-mo-old mice were feed deprived for 8, 10, and 12 h starting at 0700 h. In addition, adult mice were feed deprived for 24 h. AKT(Ser473) phosphorylation decreased by 50 and 76% from fed amounts by 10 and 12 h of feed deprivation, respectively, in young but not adult muscles. In adult muscles, feed deprivation for 24 h reduced AKT(Ser473) phosphorylation by 70%. Significant de-phosphorylation of p70S6K(Thr389) occurred in all feed-deprived young and adult mice. There was an increase in muscle RING-finger protein-1 (Murf1; 133-1245%) and muscle atrophy F-box protein or Atrogin-1 (Fbxo32; 210-2420%) mRNA in all young but not adult groups deprived of feed for 8-12 h, and there was a trend (P = 0.08) toward increased MURF1 associated with the contractile protein-enriched fraction isolated from young muscles of mice feed deprived for 12 h. This study demonstrates that skeletal muscles of young mice respond rapidly to feed deprivation by decreasing AKT activity and upregulating the protein degradation program.